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(54) ADJUSTMENT METHOD FOR EQUAUZING FILTER CIRCUIT FOR DIGITAL 
COMMUNICATION, AND EQUALIZING FILTER CIRCUIT FOR DIGITAL COMMUNICATION USED 
FOR EXECUTION OF THE ADJUSTMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adjustment 
method for an equalization filter circuit for digital 
communication with a compact circuit configuration able to 
be mounted on a small-sized LSI, that can efficiently adjust 
a plurality of adjustment points by means of a genetic 
algorithm. 

SOLUTION: The adjustment method is characterized by 
that first a plurality of objects each having a chromosome 
connecting optional digital initial values corresponding to 
each adjustment value of a plurality of adjustment points 
are selected to obtain an object group, two optional objects 
in the object group are selected as parents, two children are 
generated by applying a genetic operation including a cross 
processing and a mutation processing to the parents every 
repetitive input of an equalization signal, two objects, which 
have higher evaluation of adaptation of the signal after the 
equalization with respect to the equalizing signal, are 
selected among the two parents and the two children, and 
the processing of replacing the two parents with the 
selected objects and returning them to the object group, are repeated. 



v 



$3 



-SB 



LEGAL STATUS 

[Date of request for examination] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAalaWT3DA41 4300091 P1 .htm 6/1 3/2006 



. Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://vmw19jpdl.ncipi.gojp/PA1/result/detail/main/wAMalaWT3DA41430 6/13/2006 



(19)B*BfttW (JP) 02) & |H ij^r 



(A) (ll)ttlfti«ftH«* 
#^2002-300091 
(P2002-300091A) 
(43)&WB ¥^14^10^ 11 B (2002. 10.11) 



(51) IntCl. 






F I 




H04B 


3/10 




HO 4B 


3/10 . C 5K0 4 6 


U O INI 


Q /Art 


CCA 

5 5 0 


GO 6N 


3/00 5 5 0 C 










m$m<D&6 ol (± 9 h) 


(21)fflH#^ 




&K2001 - 10030KP2001 - 100301) 


(7DUJSA 


301021533 










8LifTift^A«^affitt^»»Sm 


(22)ttlSB 




¥^13^3 ft 30 B (2001.3.30) 




Jft&ffi^ftfflKSatH 1-3-1 








(71) BUS A 


597073531 










an tftt 










tflmo<mmm 1TB 1S1 *5fe3§ 










2 mLft&ftAimmffim&mtfiift 








<71)tHHA 


594021175 




























(74)«sa 


100072051 










Hfls Wl*) 













1 



I 



I 



(54) [SSSUOSaO xi^HIfcffl^^l^lIllSOHSgE^fc^ 
(57) [gft] 

cissi 'M<d l s i izm mm ^m^ww 

■ftLTttEfflttBfcR-r, i: 1^5*18*1* 9 iEtci: 



?i.«tffflit* 



?i.-f2*»?>z:ffl#fcS8?1-S 





S2t 







-SI 



-S2 



-S3 



-S4 



-S5 



(2) 

1 

bay*-* ts TiS*)l7 4)1* titmtocimzti 
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*Hfiso^«aEa*4: . twee ? v n t m. t ? h ©7 30 

fctfy h5>J«DH»)0±ffioev btC 1 #&^i£fc 1 * 
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««Eie?»ff k ffl v 5 n«ieF»ff @tt t , 

IK^ooaoJM&KoajSfifcJRftT iwfES! b*7* * 

**UTft*» «««l*»6«*5(3S-W)flWPB« 
*@B 0 

[i«*«5] ffijfiaaeFiaffiHiBtt, iiMB^yjaa 

it, 1 sDNfflDsucffl^&tisLS itis««nT 
;WIflMH9Hb7-f;i/*(iiB. 

[0 00 1] 

;b*i:*)R^K:lga«nTH^5T^*;i/a«fflSSfl:7 
-/jl^BB©* ffl8B7*n?7-f;l/*fcJ:lfrS>*;l/7 

mm imWJi- n 97 4 /I/*KJI»> £ LA7JSn£ 

*;Hfllffl«Sfk7-<;U*l3K<0fflSD5rSfeJ:tf. ^OP 
«#tto**EfiEffl"r 5r^*;WHifflS|ft7 w ;l/*S 

[0 00 2] 

Oj0tr-7^;l/HifflS5fb7^;l/*liIBi:LTti» I S 
DN (IntegratedServices Digital Network) ffl<DDS 
U (Digital Service Unit) \Cfil^<!>tl%mt7 4 HZ 

mm*)., frft%mt7 4 iwm&T'it, 7^ >im 

eSlfi&S. 3Wr*Wt7wA'*HBl4, LSI 
(»Iffl0faf7 7) fc^iaT'f § c t U 

[0 0 0 3] tC?«T% *?@BO*>'7'OBIBKa 

v»»sfc^ac^<±» ^^tbBiA^Aicitn 2000— 

1 5 6 6 2 7 ^SlCTlJa^LTV^ 0 U^t^C., 
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/JvSftLS I K*«r*fcl&K: % P§©fci6©lE]Sg£3 
SSfClfiW7;l/rf'JXA (GA) *ffll^fci6fc(4, G 

A©*ae?jt^*3^^ hft@»?*£*5£«ff 
©iaaM*«t*. 

[0 0 0 4] ft*©GA©n-F7x7{fc©Sf£f4, S 

K *ct?s 1*, GAO*»fi?*^*/j^ftigKi: io 

[0 0 0 5] GA0Sfta*/\-K$x7fl:**fc*0 

[0006] GATtt, -mz, afi?oa«w«** 

4tf&OTA<a**«fc*fc«<ra***<t*fc, 20 

**ytfi»Bcft*. «fc9lHiK*/h?<-r* 
fctt. «W[tt/h*^S5*J:K Slot, *Da>/5 

[0 0 0 7] SfcGAm ffMQftevMWMHHR 

T, *9IHHI©**v>a**fl^iefc"e«**fT 
r;ki t rjMtfttf/i/j tozoojs^WJb*. rta 30 

f£U IMliHio**i#MH*tta»EiaiR«n5J:i:tfft 

K*»4/€U*l«*Bk«n4. Off), fltfttr/UT 
tt, aftNQNflft&att^NflftfcQ&fi-ZNfltt 

[0 0 0 8] CftfcttLT r#tft*r;i/j T'tt, -» 

«TaiR«ra*«S'r. mar* 4fl#roa«ffla*f7 40 

*y*U3>**lc«&TSCi:tf"T?**. W*tf, ±K 

sufc«Ttt, A^mwzm*?*^*? as? 

WON«*<!)»6(*«flBrr*^tU36l«*titfJ:i\ o 
St). r*iftfttr;uj N<lft©5&feft* 
«S * 5 * * U /JvJ ft b->*x # fc'tt MSB ft '& © 

[0009] ^xsaiti, zooftft(*ouHB*a*a 50 
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**ffls-c, ffino-jftVjftax) . fc*wi«8us 

fc©T*;&y> *#ttEW\ &feftt*ii*ffl 
^ SXfflS*>NrK9x7lc*a*5fctt. 

^Afte-y hMLfrfNv&^fcft, ^©s^fii&z'K 

5 E 14 ElfcOfc »<DHBtfi« £ ft * o «±<0#*fr 
[0 0 10] cn6<Wfj(l* , 5, /v-F*x76l# ©a 

■ t*«fl* u> t ^ -5 fait;:, una tfc. 

1. >\^*®micttLxt>m<D&.^mm& 

2. iftfttf^ 

3. tt*oa*aoaa«ia!i:L4^SEx»tt 
[001 1] 

[BBftlBfe-rSftfto^SlsitfJfoffffl • a*] ± 
SS©, MfE7tn?7^/l/*fcJ;ttVs/'*;l/7^;U*tf 

wtsfiaosjgffim*, ^^^aanKaaHa** 

693BB7tn^7w;I/*Kffl0abA*Sn*3i£O^ 

6 sxiaafe J: tf ^«san«ia*^trafi?i»ftK j: o 
ff«^»i/>zo©(B#*a!Ru, ^n?.aRt/i:fi{*T- 

j»E-ooj»*|?J»LTlfilJEffl{t»lcR1-, k^aaa 

[00 1 2] frfrs£ftfc*fttfftao$n<» ai:?© 

B^-fiBRftW.sarot?. ^ftvMBfttt-pfe^att 

ftfeoT*-rtf©T'. ls uc»ai/fc@ai?*>7>ry 
[0013] ftji. iwffi^xssaT-tt. Buis^e(*fci5] 
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0 % mmx-mfc? ommzmt sc^ttrts 

\,\ L<0J:5lctfttf, JfcfettfcE&fiSO^y^Aft 

[0014] tfcBuie^^Mar'ii, 

o^gSfflvx^T-^n^n 1 tfioTv^tf-sp He 
fmmmmmm'bz < ants e tffxz * 0 

[0 0 15] *UT, WESIS^ffiOllfitKffiffl-rSc: 
©BW©rJ>*;l/fflflfflBfc7*;l/*HBH\ 7td^ 20 

)i7 4 )Wtm%£m.2nxm7LZTi;z mm 
t, mEmmmcm^nzm&mttmt. m 30 

• [0 0 16] *^5r->*^;l/aifflH{b7^;U?[llSSfc 
•ktitf, ttlBLfcC08B0Bfi£i£*:3>'<*Kftlll 
BBjK?*!iL»T» Bfi«7;l/:fJXAT?*6B»* 
fT5r$>*;l/ffl«ffi«{fc7*k*Btt**«LfcLS 1 40 
Srny/^r-ftkOhtScfctfT'tSo 
[0 0 l 7] nGlfirNmiBid:, mE^y? 

b t . MCA jKaem9«fT a ^ss m® tzstz 

<LttlXt>&\\ 

[oo 1 8] sfc, mET>j*mmmt74ii*\s\ 
mts i sDNfflDsutffli^n^Ls ncBB^n 

*50T»$ U\> 50 
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[0019] 

fcBfctfcfcOBfsJSftfcLT, MMG (Minimal Gene 
ration Cap^Ef-Vl/) UC (Uniform Crossover: — 

[0 0 2 0] N4MG{i, G A <D£$!lS*ffi #{t U 

MMGtts tm.iX-rzT)VX\ Hl£*t<fc3K, 7.T7 
7S i.-pffl*W^5fiESK3BlRl/ftZooffl<* OR 
1, S2) fc, ZT77S 2X'Wb<D®fc&fc?m 
%mLTft?tz±0<Dm OFl. ?2) tOPfcttT* 
ltR$»Sf5? 0 tftfr57r 7 7 S 3 T'x 1 , 2 OjS 
££SW (ffffli) tf£7Ud£\ Xr-y7 , S4TSffl» 
l , 2 i:?fflHt l , 2 © 4 m»<D 7 ttti&oMim^ 

aiRLfcrooiwijET'iift-rs. 4*5, ?M*a<D{@<* 

[0 0 2 1] MMGtt, B^onKft-ftHRBJIftB 

t2. <o mwzTM tmrcbx^Zo 

[0 0 2 2] S /■: . U C tt, 5ft(aft:©*afi?ffi»»i: 5 
0 %0B*Tai;;™©1H ^«:S^f5^T*S5o il<D 

[0 0 2 3] CCJ^dtC, MMGfcUCfc%ffl*^b-S 

[0 0 2 4] . ±HSMM G i: U C t ^^JlT'^ft Rl 
ItftHBO-W'i- 1- P G A (FieldProgramable Gate Ar 
ray) K L T 7 OBBMffi t ffilff t «JP ffli L fc 
SSl^/Tto r !'G AfC^bfclHlBti, 0 2&C^t<fc 

^ic, soffl(t")»af*ffl©-ooui;^* (801:7 
b) (Hi. ft:;) Ri. R2t, ?«ffli(*o»e*ffl 
<0ZO<DL/->"7,:' (8 0b*7h) (? 1 , ?2) R3. 
R 4 ^^C^^fflO-CXOU^^ R 5 t> SHSt 

[0 0 2 5] Co'iF PCAC'^SLftOaBlCfctltf. S 
«Mftfi»fflO"OOU^7^R 1 . R 2 |C 8 0 t*7 M 

ftftmnXnOViihft (8 0t"-yh) A'ZOft^ 

[0 0 2 6) Xif'-MffWlBBtt. HSK^tJc^fc, 5 
XJ11EIBCC, ?: : !'^nilalS5MC. ^gSfflvx^ 
IfefiScfuli^M D . if U Ta»J8«feB R C O 4 Oi» 5 ft *. 

[0 0 2 7] ^JllDlBCCti, B4K*tJ:dK. a 
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m± 8§ R G 5 8 0 e 7 h <Dy tf 7 h 5IJ£§ 

saftu zo©e>yh?u (ci, c2) *f^s. c<oe 

<y hJIJ (CI, C 2) tt, 2MSffllI]8§MCT'2M 

[0 0 2 8] gftKHHBBM C 14, 0 5 K * * <fc o 
fc, 3USIESfflV7*4jSlHl»MD*«6 8 0 k*7 r-<Dt" 
7 b$fl(£8$JlJflvX*)-0 (Ml, M2) %Sttffi 
9, itiffr. SXfflHBCClfffoftlfyhW (C 

1, C2) £t*7 r-fS<DX0R£fc3 o Ml, 
M 2 4)5 5 1 tfAoTi^SHy h"WWHE**4l5** 

[0 0 2 9] £Ml!Mffl^X*£«§MDtt, H6(C 

Eomzu mmm-?zt (mi, M2) 

Hwttt, aasgs* (8^7 h) tm (str 
7h) t*#vf7 hmctmt%>mtf&z><DT\ st* 

[0 0 3 0] $B£Jt*fi, ^Ctttf^Sl^kSffob'? 

*»fflt*ili:W:ftVs O$0, a«8MM"©±ffit£y 
s*o±tte y h * 0 KBS U TfiO 2 e 7 b fctf * 
K, a«OTffi2e7h^t*it«U ±ffi6k*7 He 
[0 03 1] 8£vh©lt«BBjW&BT 

& < . 2 e 7 h oitnon 6 tr 7 h owift^tTgi 

[0 03 2] ±ffiH«Lfc@B (02#BS) X C 4 
0 2 5 (2 5 0 0 07 1 - USS) ©C L B (Configurab 
le Logic Block) ©6 5% (fl* 1 0 2 4<@(p6 6 8 
■)-Lfr«fflUT^ftK ffifflCLB<0»*»&jESt4-/ 
-hmmtZZt&TttVWs 1 6 2 5 07*- h 

(2 5 00 07*-r-©6 5%) ~2 5 0 0 0?-h®M 
©*#ST'££„ 

[0 0 3 3] Zfc. llE&aLfcBB-Mi, Hi, 12 
©L>77.*fr?>, ?1, ? 2©l^y7s*£T-©iI*I&4 

6. 3 [ns] T&ofc. cntWLT, i^i*$ai!£? 
y • tui/ZTLX&m^bQzy-tZT—. v 

3>S3>tfa-^ (AB&) Ultra Sparc II (CP 
Ug)ft3g2 0 0MHz) t<kvV7h^x7T'H?T-r 
Sfc#)3 7 5 0 [ns] £>gT-fc*©T\ HSL^EIK 
"4, »8 0«i«a-cie?JiflF**fTT*c4:«'-pt* 
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[0 0 3 4] 

mmn ^.^lo-niitiTo, i sdn 
fflD s uKffl^en* l s i K»««n*7*s;*;Mifli 

fcjj*U £©3ft7-fJb*lll»H4, 7tn^7-f;l/^tsl 
BAFfc, 7ta7*—f*7*;l/:iy/<-2|slBADC 
fc, r^;U7-f;i/*@BDFi:*JK^t««6-!*tiTa 
10 ^Sfctfclc. 7to7'—fv f ^;l/ay/ i !-^[5]KAD 
C t r A/7 ^ 0KD F QftVMt S 7 x-X 
D7»;l/-7' (PLL) HIBPLC*-!*., * 
ne.7tD7*7^;u^tsis§AFtTv ! ^;l/7-Y;U^[Hl!S 
. D F fc«IWtefflUET*I£W7A':fy X.WB3BBG 

[0 0 3 5] c C{:fetj-5l{nW7;l/5UXAfi!l*l|5|K 
G A Ct4, B7K;St<k$fc7H?*;l'7*/U*ISBDF 
£> ^^r;!,^- o T, *©f*v"* ;l/r- 2 

KStJt, iS©7*n?7^;l/**««*4±E7* 

20 o 7*7 * a f AiciRtt fentv f t&ffcfflfc, * 

^SSlTi: LT<n.3o©Xn^v7;l/7-Vy7>X (P 
G A) C * n Wt(5« •tT J tn60f¥l!lllB"BO 8 e 

tiLtil&r *s# ^7 4 ;l/^lsI!gD F ©7V 7 7 X 

wtfflc, ^^7 siwmz&ikttzixttm'k u 

TO*aoiSiK < .; , r»c)ff!Bifl!aiB08 ^7 KDrS*^;HI 
7 OBW yp^fiB a 2~ a 8 **tl«10U& 
30 UT, *n5~fBIfi<07'r7l'^*aI*»AF. DF*rt^t 
WW-StOT'Koo cntiy, C C T*Oj1{e6<)7;1/ 
zf'JXAttet^HS?-{48e7 hx l 0fflT-801f7 
KD^f*^|.'r3, &:To\ @8cpa I tt-fty-f yffiT* 

[0 0 3 6] P'WfifCtt, iKD^ffitflJ-pti, 0*<DIS 

■ «t§»*»&7"n ! :i;l/i:LTDSU-c5Me)nT<5g«J 
« h - 7 7"y~7XVX*ipJffl LT, itfiW7;l/n* 
'J Xi,tc j: i; J-,!l!:'.«/jii&i|<0l?{b7 -f $Sg© 

[0037] w.u4. ^fb-ny^-y-^xyxc 

ti^TiOIJ iio^-X F/^-7*yTxL, ^fc0 1 
0 (a) , (i- (t. %<r)^-7,Y)W-y\r:mZ>$\ 
tlt>3 7 7tT- I- (1 6 + 8x4 5+ 1 =3 7 7) «D 2 

asio h u-" :'W*-y**t. tmj {4 1 

[003 8] : - X r JijjBf nUiiHt 2 50ms, 1 
ffi3 0 0iiisJ-.l"-":JBJE**ftT^«OT, SM«fl: (§ 

fc7-f^ii3?."..-)j. , a(t) v>rzv><D*7*-r&%icm 

50 V^^hb--: ''":V-^X77{il 0 0msWrttC$lt) 
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SmsXmV£2t\%frt>. 100msn40B, ± 

t5» eLT^OHfitt, 3 .7 7 tT-> b£ft£<£fflUT 
4 0Btf9TtA<, $tc, &®<D8Vv hX4 5H« 
ffifflLT4 0 X 4 5= 1 8qOBfT3«k5fcUTfcfi 

[0039] 01 ni, ±Eifi«7;vdyx/jaaia 

JUXAJIHIIalBGACtt, ¥9W74MWKkXiY 10 

* 6 jjb h \s--y*!f'W-y(DmmT-**%im 

at*tt«@»CPCi:, 2 0~5 0lttgS<D<lftg£ . 

[0 0 4 0] iP*T, CCK*«-*lfiW7;I/JUX/» 
ffillalBGACfcJ:, H'2K^r@Bi:H«ELT, 355. 
fri;*5*&ftfcai8KWHeb5>x* R 5 3 20 
fcfctC, &£ft^UGMfr^9ajLfcZO<Dg!{l 

UGMICRU hb-->y->-fx>^fttBifett:© 
8 0 tf 7 b©r-** 8 If y b X 3 1 8 tf 7 b X 7 fcfc 
fl4tT±8E7+ny7-f ;l/*@BA F t±IEf J i/^;l/7 
-r ;l/*@BD F tifnWtfttSMRiMfcBttS c 
fc. H3KSt@Bi:EiaKUT, SJR«tk@iSSC*» 30 

bs cfrzmznmt&mmcm-irMfcmm 

MitBBS C(c(Ktft1-«ie7ttflFiailGC 2:«A^T 

[0 0 4 l] Hi 2 (t, coftHHNOr^^;Miilffi9 
ft^A^BBKfett*. SS!ilitt@KSCOfHBl** 
UdtfiW7;lo'J XAMSHBG A COfM** 

if, aW84»««»t«*fcaJWcJ:oTtt«KZO 40 
©8(«fflfl0 l, 20WI§«i^U 
7°s 1 2T, tft&oWtt^fcttJWi-oogi, 
2©$fi#T-££&fetM*y GMA^ffioTf TU 
>'7*R 1. R2K«£U ^<Xf77S 1 3T\ * 

[0 0 4 2] Jfc^T, ZrVfS 1 4T% itfrfflMflsl 

BGc^±a?<7)!za< LT£x«yife£tf£«8aiaa* 
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U #©XT7 7\S 1 5T\ 5fer?lEO^T, 
fift r - * * 7 * n <fc tf t 9 * )l 7 4 ) U * 0 B A 
F, DFK-fey bU hl^-->^f r -^^7^n^fc 
J:tfTS>*;l/7-r;l'*@BAF 1 DFT'^k W^7^ 

af&so fcttsenBc p c r**46, 7 i ©atssfcft 
16-wi', ?2tcov>r. ?itniwctTaaiaE*tt 

£l/CWZ*R4fcfiUrr5„ 
[0 0 4 3] IX^'C\ Xf77S 1 7T\ ZO<Dg|tZ 

T77°S 1 8T\ ; cn5±ffiZO<D«*<D$fefe#T-* 

mom, z<DtmK$z&tSc zLxmxrvT' 
ff**«bfc^?fyj»*«7 , &r*ii7Wfi*ii«iaiiiTrf 

lr\ K7*ft* HSi LT0^^tC«XT7 7S2 0 
tfP>Xry7\S 1 l^loT±fE$&SI«MU - 
7J> J!7^ft-i.nji1iUT^?)Ji^{Ctt7T77 , S 2 0*> 
5B*L&V**7$WS'\)IIA/^ JfcfefMt'J GM* 

%7toyteJ:tfT^;b7-f ;b*@BA F. D FC-fe 
7 h L; S8{tiaF!*»7t*. • 

[0044] *x L-ccmmmoriy^jmmmmt 
y^*i,5)vt»(r)T\ l s i t^8-r«*&t. * 

[0 0 4 5] !.^?>C<D^/I0!|OT5;^;Hlffl^t7 
0, *®e7 i-y'li:B^$Sftft#(0ffiiefffiSCZO 

§ /•fttT'S o y, r-. ib. fT:S<Da*fioaa*i&si: 
[0 0 4 6] -d:z.(o%\m\<OTi?*)vmw,mmt7 

^iI/?0»tiJ: >* ; .rn/j^fft5ilill^i£K:J:txtf, £ 

^■(0^7 VW.t&Wv \~<Dyy?Ltji\Zv h?lt<DT 
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